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SDL DATA SERVICES 

INTRODUCTION 

This report lists the data services, computer programs and 

other data available from the Seismic Data Laboratory (SDL). The 

following items are described in this report: 

I.  Digital computer programs (abstracts). 

II.  Digitized seismic data. 

III.  U.S. Coast and Geodetic Survey epicentrrs 

on punched cards. 

IV.  Earthquake bulletin data (LRSM and VELA 

observatories). 

V.  Shot Report data on punched cards from 

82 U.S. nuclear explosions. I 

Space is available for persons who wish to study data at the SDL. 

Those who wish to visit the SDL, or request data, should direct their 
inquiries to: 

Headquarters, USAF/AFTAC 
VELA Seismological Center 
Washington, D.C. 20333 

Att: Project Officer, Seismic Data Lab 



1«      ÜIGIlAL   CUMKulfcM   HHUfjKAM   AHSTNACTS 

ALL   P«ü(iH«M<;   itt    lHI<|   i IRl   HAVt:   bEtN   kHfTlis«!   |M   FUKTPAIM,     COPIES   OF   THf 
SOUKCt   UBLK«   ^KOJNAM   I IsriNüS»   «NU   PhÜßHAH   WHJIfUPS   ARE   AVAILABLE   ON 
pEQUFbT. 

At      C'UPfei.ATIUN   MUU   KPGRESSlUi^   ANML^SIS 

1, AUHjnV AUTUCUVAWlANUk SUBROUTINE 

FnHCNANi  COMPUTES I Hfc AUTIJCUVM«! ANCE OF A SERIES OF N TERMS 
t»I lH i. LAäb, 

2. AUIüCO« AUTU-üOHHELATIÜN ANALYSIS 

KlKlRAM.  QIVFN A SbHlgS OF VALUfeS Xij), KC2>«•••XIN)« THIS 
PHüQPArt ^iLL cnMPUTE THE PKOUI'CT-MOMENT CORRELATION COEFFICIENT 
(AUTo-uüHHfcLuTiON» BETWEEN SUucESSlVg TERMS* WHgRE THE LAQ<K) 
GOES Ft<U* u»1,»...*!-* 

i,     CHiCOV AUTU- AND üKOSS-VARIANCE SUBROUTINE 

KORIHA^.  GIVEN TWO SERIES X ANU Y EACH OF N POINTS* COMPUTES 
AUfOCOVAKiANcE OF X AND Y ANU CRUSS-VARIANC6 OF X TO V AND f 
TO X. 

4. FRtNOHM FHE^UtNCY AND TEST OF NORMALITY 

FOHIHAN.  GIVEN DIGITIZED SEISMIC NOISE DATA» THIS ROUTINE 
INi/ESTlGAltS TwE Dl STRlüUT I ON OF SEISMIC NOISE AMPLITUDES, 

5. LOüiNORH MEAN AND SAMPLE VARIANCE OF POWER SPECTRA 
ESTIMATES 

FOHIHAN.  To COMPUTE THE SAMPLE MEAN, VARfANCEi AND CONFIDENCE 
LIMITS Of-   HOWEP SPECTRAL ESTIMATES, UNDER ASSUMPTIONS THAT LOO 
OF THE POWtR Icj NORMALLY D'STHlBUTEU. 

6. MA^YCOH CORHELATION ANALYSIS 

^OHIHA'".  GIVEN M SfcTS UF UATA, THIS PROGRAM CALCULATES THE 
MEAN, COKHfccTEn SUM OF SUUARES, VAHIANCE, AND STANDARD DFVIATION 
FUR FACH StT.  ALSO CUMPUTfeS I HE REGRESSION COEFFICIENTS, 
<LINFAW) LURREIATION CUEFFICIENTS, AND THE STANDARD PRROR OF 
FSIIMAIE frUR AIL POSSIHLE COMBINATIONS OF SETS OF DATA. 

7. PULSCOK SUUSTICAL   ANALYSIS 

FORIRAN.  TO CORRELATE A GIVEN PULSE OF A SFISMOQRAM W|TH 
COKRpSPONüiNQ TIME INTERVALS THROUGHOUT THE SEI8MOGRAM USING THE 
DEJUYEH METHOD. 

8. tfcCCnR RECURSIVE   CORRELATION 

FORTRAN.  To nOMPUTb IRE MINIMUM VARIANCE ESTIMATE OF THE 
JOINTLY COHHPLATFD SIGNAL FROM MULTI-CHANNEL RECORDS. 

b«  T1MF .-bPIbS ANALYSIS 
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1«  BLACKS CWÜaS S^ECIKA.A^O POWEH bPfcCTHA 

fOHlHW      THIS PKUüHAM IS A HfcVlSfcu ANü SUpPLFHENTgn VgRSluN 
OF iHt pROtoHA« TI'KeY fHüM l>c«Ü«  CAPAHlLITlfcS INCLUDE FIITERINQ» 
UfaOlMA'l^u' RgMOVINi, THENQ o»- UECKEt» HLOTtlMG Of SEMlLOG AND/OR 
I I 'EAW PlulS Or POWEH AND/Uft AUTOCORRELATION SPECT«A» AND SPFCIAL 
SMüüTHJlib ^EATllRP, 

2,  COHEWNCy TlMt bEHIES ANALYSIS 

FORTRAN.  Tn cOMHUTfc ALL FHt UHUINAHY COHE<*NCltS# AOTO- 
SPfcCTRA, AND PHASE HbLATlOWS OF A StT OF INPUT DATA CHANNELS. 

i.  COLYTO'W SHECTHAL ANALYSIS 

FORfRAN.  TMIS PROüHAM ÜOMfUTfcS AUTO-SPECTRA» C^OSS-SPFCTRA« 
AÜTO-cURHtLATInNS, CHOÖS-CURRLLATIONS AND COHERENCIES USING THf 
CÜULY.lUKfcY METHOD«  FOURIfcR I^ANSFURHS OF THE DATA ARF FIRST 
CÜMPliTfcÜ ANu THEN MAIMIPULA'ED TO GIVE THE DESIRED HESULT«?,  THIS 
PROGPA-'I IS INTPNDFD A8 AN ALTERNATIVE TO PROGRAM BLACKY. 

*•  COUL HYPtR-RAPlD SPECIALISED COOLEY-TUKEY roUHIER 
THAUSfOHM 

FORlRAiw  To cOHPUTt IHb FUURlE« SERIES EXPANSION OF A REAL- 
OR COMPLEX- VAl UFD DATA SERIES» OR TH£ DATA SEPIES FROM THE 
COMPiEX.VALUFO FOURIbR SERJES EXPANSION, 

5. CÜULEH HYPbR-RApiD SPECIALIZED COOLBY-TUKEY FOURIER 
TMANSt-OHM 

FOHVRAN.  Tn cOMPUTb THb FOURlfeR SfeRlES EXPANSION OF A REAL 
VALUFU TlMt SERIES. 

6. COJLTWO FUUKIbR TRANSFORM OF TWO DATA SERIES 
SIMULUNEOUSLY 

FORTRAN.  Tn cOMPUTb iRb FOURIER SERIES EXPANSION. USING COOL 
«Cl.V.) OF »WO DATA SERIES SIMULTANEOUSLY. 

7. FASTFT1 FASf DIRECT AND INVERSE FOURIER TRANSFORM 

KORIHAM.  COMPUIES I Hb UIRbC'T AND INVERSE FOURIER TRANSFORM 
OF A PERIOUIC FUNCTION. 

8. FKSPTRUK TlMc   SEHIES   ANALYSIS 

FORlRAN.      Tn   rOMPUTb   AMli   DISPLAY   THE   FHFÜDENCY-WAVE   NI/MRfc-P 
PO^E"   SPFC'RA   np   SblSMlc   NUISF   ALONQ   MllH   A   RESPONSE   FUNCTION 
FU*   THt   CuKrtFSrOfvUlNlj   MK^AY.      Inlb   P^OGHAM   I«?   INTE^DFD   Ac   A 
WgfLAUhrtkN'   FO«-   CEHlAlu   HA^TS   UF   P^OfJRAM   PfcAKAY   USING   THF 
cOLrY-jiMtr MPTWOU  io b^HMAib AUFU AND CROSS POWER SPFCTRAL 
' E ^'M f '   f U.K(jT|ON«« 
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9.  FÜULAUhl FUU«IfcH-L*üUeHKc TRANSFORM 

FORIRAlM.  gyPANUS A UlVfcN TlMt FUNCTION IN A SERIES OF 
LA«UcR«fe hUiMCTlOflS» ANU ► RUM TMf I.AüUEf«WF EXPANSION COMPUTES 
FUUHipK A/iMLlTilDF« HMAbE» AND PQUtrR   SPECTRA. 

10. FÜULAÜ^2 ülRfcd ►OUHIEM-LAGUERRE TRANSFORM 

K\*IHMN.      GIVEN A TlMt SEHItS» THIS PROBRAM COMPUTES AND 
PLUTS Uli   k   SEMl-I.Uö OR LUQ-LOG ÖA3IS# THE AMPLITUDE. POWPR, 
ANU PHASE !>PFCTRA.  THfc HKUGRAM PRINTS THESE QUANTITIES ALONQ 
WUH THEIH LAGHERRb I-UNCUUN EXPANSION» AND COMPUTES THE 
WElUHTlNO ►UNCTION IN KOSHIVE OR NEGATIVE TIME MEASURED AT THE 
LAtiU|.RKE «MMPLF POINTS Qf    THE GIVEN TIME SERIE«» 

11. FüURAN FUUKIfcR ANALYSIS SUBROUTINE 

FORTRAI*.  GIVEN A TlMt SERIES OF N POINTS, COMPUTES SINE 
THMNSFURM, COSINF TRANSFORM. MODULUS A* MODULUS NORMFO» LOG A* 
PHASE <FHAUTIOM OF A CIRCLE)» AND HAXJMUM VALUE OF THE MODULUS. 

12. FÜURTR FOURIER ANALYSIS SUBROUTINE 

FORIRAW.  CftMPUTtS "HE SjNE OR COSINE, SMOOTHED OR UNSMOOTHED 
TRANSFORM Up A SERIES UF M TERMS. 

13. FOUTRS^T FUUHIER TRANSFORM 

FORTRAN.  GlVFN A TJhfc SERIES OF N POINTS, THE PROGRAM 
COiPDTES AMPLITUDE, PHASE, FREQUENCY, AND A POWER SPECTRUM WITH 
THt USE OF FOUPIFR TRANSFORMS, 

14. FHAMIS CÜMHUIAMON OF SPECTRA AND PHASE FROM THE 
LAPLACE TRANSFORM 

FOR'RAN.  GIVEN THE PARAMETERS IN THE LAPLACE TRANSFORM, THIS 
PRUGR^M EVALUATE«? THfc AMPl.lTUUfc SPECTRA AND PHASE OF THE 
TRhNSF'JRMAl ION, 

15. flH HVPfcH-RAPIü FOURIER TRANSFORM PACKAGE 

FORIRAN. THIS IS A PACKAGE OF SIX SUBROUTINES FOR CALCULATING 
FO'JRlEH TMANSFORMS AND MANIPULATING COMPLEX DAT*.  THEIR NAMES 
AMfc- FlPACi\66, DFTRNU5J, TAPER63, COOL, SCALE6:^ AND DRUM63. 
THt PALKAl«t ALLOWS DtTRENOiNG ANü TAPERINQ ON DIRECT TRANSFORMS, 
ANU TAHERI'JQ USTA ON INVtR^E TRANSFORM.  IN ADnlTION THE PACKAGE 
WILL CUMPWig AM AMHLITUjjt-PHASE OR POLAR REPRESENTATION OF THE 
FJORiEH ThMNSFnRM ON DIRECT TRANSFORM AND WILL ACCEPT THF DATA 
IN UIFFERtHT FORMS FOR INVERSE TRANSFORM. 

16. FT^üCOüL, FTjDcOOL Ti'O AND THREE DIMENSIONAL FOUPIFR TRANSFORM 
PACKAGE 

FORIRAN.  THE SUBROUTINES IN THIS PACKAGE COMPUTE TWO AND 
TH^EF UIMLNsiüriAL FOURIER TRANSFORMS.  THEIR NAMES ARE- FT2DC00L, 
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FT^DrOUL» i^üOL, MATHäO^* A^ü SCALE.  AS WITH COOL« THE DTMFNSIONS 
ON THt Ü*"* HU«;T bfe A POWgH 0(' TWO. 

17. GHlltL FUUH^fcR TKANSFOWH BY GOERTZfc'L S METhOfl 

FOHIRA^.  To cQHPVXt   THE FOUH1ER SEHIES EXPANSION OF A REAL» 
VALUFD iVt"   FUNCTION/ UK rHe HtAL-VALUEO EVEN FUNCTION OF A REAL- 
VALUFU FOUr<IpR SFHIEb fcXHANSION, 

lb.  MULTlCUH TlMb 5>EHIES ANALYSIS 

FOHfHAN.  TMIS PKÜüHAM COMPUTES MULTIPLE COHERENCE FUNCTIONS 
FOH SEISMC AHPAY DATA HAPIULY ANU EFFICIENTLY.  (ilVFN AN 
OM1GINAL !>trT Of M SUbSET DATA CHANNELS. THE PROGRAM WILL COMPUTE 
THt N-i .lULTfPlE COHERMCE FUNCTIONS- X < I ) (N-J/w, ,., #N,I ♦, ) , 
WHtHE 1 * Itttn-!»  THIS pHQuHAM WILL THEN KFOPDER THE N DATA 
CHANNELS M"MY NiiMPEW OF TIMES» EACH TlHE COMPUTING ANOTMEH N-i 
MULTIPLE CUHFRFNCE FUNCTION.  THh PRINT-OUT INCLUDES A 
DESCRIPTION OF THE NOTATION USED.  OPTIONAL PRINT-OUT iNrLUDES 
ALL THE AUIO AMD CROSS SHEtTR^,  i'J ADDITION A PROVISION EXISTS 
TU Pl.01 THt MU| TIPLE CUHERtNCE FUNCTIONS.  THE COOLEY-TUKPY 
MglHOD Ot    SPECTRAL ESTIMATION IS USED TO OBTAIN HIGH SPEFD. 

19. PAHTLCÜH TlMt SEHIES ANALYSIS 

FORIHAN.  TMIS PHUQhAM COMPUTES PARTIAL COHERENCE FUNCTIONS 
FUR TAPED UATA.  THE PROGRAM ALSO COMPUTES THE AMPLITUDE AND 
PHASF L> THg ASSOCIATED TRANSFER FUNCTION,  THF OUTPUT INCLUDES 
PRINTOUTS up THESE FUNGUONS AS WELL AS PLOTS OF THE COHFRFNCE 
FUNCTIUNS.  THF COOLtY-TUKEY HETHOU OF SPECTRAI ESTIMATION IS 
USED TU LtttAlN HIGH SPfcED. 

20. PREDICT TIME SERIES ANALYSIS 

FORtRAN.  To cOMPUTt A PREDlcUON 0^ THE STRAIGHT SUM OF 
MULTI-CHANNEL ARRAYS. ISPftN UMTS AHEAD IN TIME WHERE ISPAN IS 
THt PHcUlG'ION SPAN,  IHE HRfcuICTEü SUM AND THE ACTUAL SUM ARE 
SUbTRACTEU TO YlPLD A HHEDlcTION ERROR, AND ALI ARE PLOTTED TO 
THe SA'^E ^CALE FACTOR, ALSO, TO COMPUTE AND PLOT POWER-SPECTRA 
OF THESE I^ACE«;. 

21. PRER TlMt SEHIES ANALYSIS 

FORTRAN. THIS PROHRAM ü^ES PREDICTION ERROR FILTERING OF 
SElS"»OüRAMäi, 

22»  PSu THEURETiCAL POWER SPECTRAL DENSITY 

FORFHAN.  To cOMPUTt THE THEORETiCAL POWER SPECTRAL DFNSITY 
FOR GAUSSIAN MARKOV MODEL, UfNsiii 

23.  RLTMPWR REAL TIME POWtR SPgcTRA 

FOPTHAN.  To COMPUTt THE REAL TIME POWER SPfCTRA FUNrTlONS FOR 
ElfHFR uVt«LAPPlNG OR NON.OVERLAPPING TIME INTERVALS FOR A 
SPfcCIFlEL DURATION. 
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24. TUivtv, ruKtr   S^ECTHUM,   CROSS   SHfcCThA   AMU   POWPR 
SPEtTHA 

fOHlH*«.      THIS    ll»fc   SfcHltS   AMAL^älS   PRObKAM   CONTAIN?:    TMWtF 
«A>lC   bUfc^uUTlNE?.      iHt   H«ST    TW0#   MLUR   ANn   ^EHOVAL   Of    TRfc*!()# 
PHfcPARl-    Int   DATA   FOR   THfc   SPECfHUM   ANALYSIS   SUB^RDÜWAM.      TUKE* 
SPfcCTHUM   UUHPJTES   FOH    IHt   Uü   Si 1MUL f ANfcUUS   Tlf^   SfcWlfS.    TWf    CROSS 
CCO-   AiH"   'J^AnRiTUhb-)   bPfctlKA.   AND   THE   l^o   POWt-H   SPEfTtA.      PHASE 
AND   rOHfefcfc 4C!r   ARE   CALL'tJLATfeD« 

25. VtLQLAl» LAJOfcHHt   tAPAWSlUN,   FOURIER   ANAL»S|«; 

FDHlRA'i«      C"MPUr£S>   iMfc   LACOfcRRfc   fcXPANSlON   OF   SU^FACf-   W^VfeS 
RfcCÜRljtu   Mt   ^TfTfONS   ALONG   A   PROFILE.      FROM   THh   LAr.Of-RRf 
gXHAMSlüt-   il   CiMPLiTfeS   >-UURiER   üPbtTRA»   AND   F RO^   THE   FOUHfER 
SPl-CTRA   II   COMoUTES   PHASE   VElOClTr.   ATTENUATION»   AMLl   0   AS 
FUI^TIüNS   up  F^EfUfeNC^   bkTWEEN   PAIRS   OF   STAMOI^S. 

26. VF^SPTHf<| riMt   SERIES   ANALYSIS 

KORlRA'i.      Tn  rünPUTe   AND   MbPLA?   THE   FRfcUUE»1 C*-WA ^E   NUMPER 
PO^EP   SPEC'RA   '••F   SEISMIC   NOlbb   ALONU   WUH   A   RESPONSE   FUNrtJON   FOR 
THt   roRRFSHONUTNR   «/ERTICAL   AHrlAr. 

Ct     DICir*L   FlLTt^IMG 

1. AWLGFLfR ANALÜC MLItR SÜHROUTINE 

FOR'RAN.  TwIS SüöHOUIINE PfcMFURHS LUW PASS A^U hlQH PASS 
FILTFRlNt Of   DIGITAL üATA IN THE SAME WAY THAT ANALOG FUTFR« DO 
OF AKtALO^ UATA, 

2. CALC PKüiiHAHrtED ARITHEMITIC, REAI 

FORlRAil.  ÜIVFN IMfi CbNTfcR FREUUENCY AND BANUWlDTR OF A 
BA^D-PASS FJITPR, THIS SU8HOUTINE COMPUTES RECURSIVE DKSTTAL 

FILTER Cl'fc'-FICTENTÜ, 

3.  C^fcFFT 

4.  DC^NVOLI INVERSE CONVOLUTION FILTER 

FoRlRArt.  Tn REMOVE THE RESPONSE IN A SEISMOBRAM DUf TO THE 
INHERENT MLTEo CHAHAC lERlSTICS OF THE SEISMOMFTFR. FILTFR, 
VELürll.Y IrtANSnlJCER» ANU GALVANOMETER.  THE ROliTJNF f.>Mr)VES TWE 
RfcSPnNbfc ÜF ONt- INSTRUMENT AT A TIME USING Twfc FILTE» 
CMARAClfcRiSTIC«: OF THA I iNSTHOMfeNT.  SUCESSIVE PASSES fHQOUUW 
THt »OUflM! MlTM UIFFE^ENT FILTER CHARACTERISTICS URL PFMOVE 
ALL THt I.'JESI.'EP W6SPUNSES, 
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!>.  fA^Tf IL FASI bWUADBAijü KILTfcH 

KIHIH*!,.  Tf) hHUAUÖMiMU HASb f-'lLlfc« StlSMÜGHAMS, 

t>.  FC'Jl1- GtNtHATfc MLffch COfcFFlENTS 

FOHIHAI-  THIS HOUTiNfc IS UStu Tu Gb^EHA^ fÜFFF IC IFNTS FOH 
"M-; rilbu^de LiGUEHHt ULTfcR (HüINTFLT) SUBHüLMlMEt 

7«  Fll-L-FC DlÜiTML FIL1EP AND üfcCIMATOP fJHROUTlWg 

FOHIRAiv.  FTLTEHS A'^U DtCMATfcS A Gi^FN SpRIfS OF N POINTS 
WUH GlVfciM FILTER CObFUCIENFS ANU RETURNS THF FILTERED «ND 
DEClMAlfcD ÜERlPS. 

ö.  FlLNOIb DIGITAL FILTERING 

FriHlHAi».  TnFlLTfcH TIME SfcRIfcS WHICH ARfc READ FROM A BINARY 
INPUT UHc KITM A SET Of   FiLTEH COEFFICIENTS AND WRiTf THE 
FILTphtD UATA ON AN OUIPUT BINARY FAPF.  THE FILTE« COEFFICIENTS 
MAY pE RtAU IN FROM CAHDü UR THEV «AY HE SYhMETRlCAL BAND-PASS 
COfcFFlClt'^S DFSIGN'EU ^HH THfc USE UF SUBROUTINE COEFFT (UFS 
G1J2).  THt PROGRAM HAb THE OPTIONS OF PRINTING THE F11TFR 
COtKFIClENIS, 

»t  FILPLOT FHE^UtNUY HfcSPOMSE OF DIGITAL FlLTfM 

FORIRA^.  l.  TO COMPUTE. PRINT, AND PLOT THE FHFOUENPY 
REbPONÜE Uh A nYMMETRIU DIGITAL FILTER, AS bPECIFIFD HY ITS 
COfcFFlClENIS. 

2.  ALTtRNAtlVELlT, TO COMPUTE THE FILTEP 
COfcFFlClENlS FROM THE UESlHEt FILTER CHARACTERISTIC. GIVEN THE 
NUMBFR OF UüFFFirlENTS, AND THEN CARRY OUT <i). 

10. FILTER FILIER SUbKUUTIivIE 

FORfHA-n  APPLIES GlVfcN FILTgR CUEFFlClENTS TO A SpklirS Of N 
POINTS ANJ RETURNS THg FlL'EREU SERIES. 

11. LANÜM1 A RtCURSIVE FILTER 

FORTRAN.   fUVgN THfc CObFFIClENTS OF A NUMgwifAL FRTpR AND 
CUNSFC^THfc SERMFNTS OF AN INPUT DATA SERIES, THIS ROUTlMc 
Gfi'-ERATES IMF SEGMENTS OF IHE CORRESPONDING FIlT(RpD SFR!^.  THF 
ENTIRE SbHigS IS FILTE«EU bY MEANS UF SUCCFSSIVE CALLS TO THP 
SUdHOUi lt"t* 

12. L0PA7 LOW PAS» AND HIGH PAbS FILTERING MY OIGITAL 
APPKUXIMAIIUN TO ANALOG FILTfcffING 

FORTP/..<I. TMIS PRUQHAM PERFORMS LOW PASS AND HIGH PAS«- 
FILTFRlNt UF DATA ON A SUBSEI FURMAT TAPE, AND P:*OnUCFS ANOTHER 
SUubFT TAPt ANn A PLUT IAPb OF THE FILTERED DATA. 
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13»  MAIN INTbHHOLAUUNS ANU APPROXIMATIONS» 
F!LlbH|NG 

FOHtHA^.  TMIS PHüGKA^ HRCJüUCfeS HgcUKSlVt DIGITAL FILTER 
COfcFFlCIfc'^S FnR LO^-PASü OR flANU-PASS FILTERS,  AS SUCH MOST 
OF ITS Uf-fcrtATInN IS 1/U ANU BOOKKtfcPlNG» WITH THR COMPUTATIONAL 
ASCfirTS ÜI- THE PPOÖLbM bbl^G HELEGATEü TO SUBROUTINE. 

IT bHÜOUü BP NOffeU IMAT THfc PKÜÜHAM »'AS WRITTEN WITH LOW-PASS 
ANU PA'MU-^HSS INCOhPORATtO SUaRQUTlMES TO GENERATE DIGITAL 
FILTpHb,  MQWEVEP* II CAN bt UStU Tu MODEL A GENERAL FILTER 
PKiJVlubü lrtt CnEFFlClfcNTS UF THE CONVENTIONAL PKOTOTYPt FILTpHS 
TRMN^FbR »-UMCTIüN AHb UIVEN Ai^U Thb POLES Of THE PROTOTYPE APE 
OF MULTIPLICITY ONE. 

14. MAXLIK MAXIMUM LI^ELIHUOD FILTER PROGRAM 

FOHTRAK. THIS PHUG^AM COMPUTLS AND/OR APPLIES A 21 OP 30 
POINT rtAXinuM-l IKLIHUOU FILTER (REALIZABLE ÜR SYMMETRIC) TO 
SEISMIC AHMAY TATA.  PKJNTbD OUTPUT IS PRODUCED AS WR.L AS A PLOT 
TAPE DlSPLAYINft THE INPUT AND OUTPUT DATA ANp USEFUL COMPUTED 
INFORMATION,  IN ADDITION, A SAVE "IAPE IS GENERATED WITH ALL 
PiHTlNENT UATA ABOUT T^t OPEHATIUN WRITTEN IN AN EASILY 
ACUESSlRLb FOR»«.  A PROVISION fcXISTS TO RUN THF PROGRAM FROM THE 
SAvfc TAPP PKOCPSRI^G NbH DATA WITH BOTH KINDS OF MAXIMUM- 
LI^ELIHOOJ FIL1EPS,  IN IRIS CASE» EITHER FU.TFR IS FFFlrlFNTLY 
RE-COMPoTbU FROM IWFORMAlION WRITTEN ON THE SAVE TAPE AND A NEW 
RAVE TAPE IS GFNFPAIED WITH DETAILS OF THg NFW FILTER AND ITS 
OPcHATlON. 

THE PRINTED OUTPUT »IMCLOUES THE ACTUAL SUMMATION COWSTRAINT 
SATISFIED ay TwE FILIE* CObFF IC IbNTS.  THIS IS   FOR REALIZABLE 
FlLTCRb kfHi   FOP SVMMETHIC FILTERS, 

15. KAX-LI^E MAXIMUM-LIKELIHOOD FILTER PACKAGE 6ft 

FOHIRA'V,  TMIS IS A PACKAGE OF SUHROUTINES FOR COMPUTING A 
MAXIMU'I-LIKELIWOOD FlLlEM t-OP DIGITAL DATA. RIVEN THE CORRELATION 
MA'RIX o^ A NOtSF SAMPLE AND A SUMMATION CONSTRAINT MATRIX, ONLY 

THfc CALLI^ SEQUENCE F^H THE FIRSI AND MASTER SURROUTINE, LEVIN^ 
IS DFSCPlbbD, «INC6 ALL THE OTHERS IN THE PACKAGE ARE CALLED 
INTERNALLY FRÜM IT OH hROM EACH OTHER,  THE I« SURROUTINE NAMES 
AHt- «LKhvio, M«,INE» MAIMPY» MOVE» MAIDEN, ANP SIME«?,  THE 
RESULT iNfc MLTFR, WHEN APPLIED 10 A GROUP Of INPUT CHANNELS OF 
DA'A, v. ILL PROnUCE ONE UH HOHE OUTPUTS SUCH THAT THE TOTAL 
OUIPUT Pt^bR 1«: A MINIMUM SURJbCT 10 THE CONSTRAINT SUPPLIED. 
THIS FlLlbH IS SOMETlMbS RbFI-RREU TO AS A MINIMUM VARIANCE 
UNbUStU FILTER.  LiVJNSON RfcCURSlON IS USED TO COMPUTE TRE 
FILTER.  IHIS PROCEDURb IAKES ADVANTAGE OF THE SYMMETRY OF THE 
MAlRICtS IN ORnER TO INCREASP THE MAXIMUM NUMBFR OF INPUT 
CHANN'ELS A'^D T^E ALLOWABLE FILTER LENGTH WHILE DfCREASlNß THE 
RE'JUiRbu COMPUTING TlMb. 

16. PHILTEH LINfcAR MULTICHANNEL CONVOLUTION FlLTE« FOR 
TAPbD DATA 

FORIRA'^  AM INPUT UPE Of ONMOLT IPLEXgD DATA IN THE SUBSET 
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FÜHMH lt. COMV'-.LWbU WtlH A hl'L I ICHANNfcL LlNbAK HLTF« AND WRITTEN 
fiMiU A'. C'Uipiir TAPt IN THE SUBSfcT (-URMAT. 

l?,      PÜINTFLl UlSORbTfc lAL-UfcHRfc FILTER 

FOHlMAX.  TMIS SUHHUUllMfc AÜUbPIS ONfc DAT* INF'UT AT A TIME 
ANU PASSES TMI<! TATA THRODUH A SEI OF RECURSIVF FILTER 
OPbHATlüNS WWlrH CAN ßb STAThU EITHER AS A TIMF OPERATION OR AS 
A ^REÜU£^Üt QPFRATION, 

IH.  REOF1L INTbRHOLAllüN ANU AP^K XIMATION. FILTpRINQ 

FnHlHAN.  QTVpN AN »NHUf TIME SERIES» A CFNTfcR FRFOl'eNCY» A 
BANDWiliTH» AMD THE DATA SAMRLINQ RATE IN 3ECCNriS PER POINT. THIS 
SUilHOllTlNb RFTilRMS THE FILTERED TJMb SERIES» THE FILTER 
CÜEFFlClfc *iS, /.Np A CO^POTbÜ PARAMETER OF THF FILTER POWFR 
F'JJCTIUN.  THE PROGRAM WILL ALSO FILTER DATA IN SECTIONS. 

IV.  PEÜFILÖ SINbLb PASS PHASE SHIFT RFCHRSIVE flLft* 

FORIRA^.  Tn PERFORM UNb-PASS PHASE SHIFT RECURSIVE FILTERING 
OF SclShlC IJATA, RITZEN iHb ü-VALUE» CENTER FREQUENCY» AND SAMPLING 
RAIE. 

20«  RESRFC Pi-"1 «E^Pf'NSE OF RECURSIVE RAND FILTER 

FnRlRAM.  COMPUTES ANU PLOTS THE AMPLITUDE OF A RECURSIVE 
PHASPLHSS UIRlTAI FILTbR. 

21.  TWX SPAUAL INFbRPULATION 

FORTRAN. Jr  cOMPUTt A LEAST-MEAN-SOUARE-ERWOR FILTE« WHlcH 
INlEPPUIAlbS OHE CHANNEL OF AN AHRAY FROM CERTAIN OTHgR CHANNELS 
IN THE A'PHAY, APPLY IHb ULTPR TO CONSTRUCT AN INTERPOLATED 
FSHMAIE» CONSTRUCT THh ERROR TIME FUNCTION, AND DISPLAY THE 
PO-^EP bpFClRDM OF 'Mb bRROH, 

D.  DATA RETRIEVAL ANn MANIHULAlIÜN 

1. APCT.'Al HEARRANÜE SUBSET DATA 

FnRlRA'M.  THIS PRUQHAM UBTAiNS ALL POSSIBLE COMBINATIONS. IN 
SE1S OF T»«u, OF SUBSET DATA CHANNELS AND FORMS AN OUTpUT TAPF 
RONTAlNINä A LARFL WITH EACH SET OF TWO RECORDS« 

2. C6MTRE CbNlEK A RECORD SUBROUTINE 

FORTRAN.  TMIS SUaRUUMNE TENTtRS THE RECORD A<n OF N 
POINTS IMU THF RECORD B<I) OF M POINTS AND PLACES lEROgS ON 
BOTH SIOFS. 

3. CNIUR4 CONIOURING 

FORTRAN.  CMTUR4 WRITES PRINTER PLOT OF THE CONTOURS OF A 
THÜ-DIHENSIONAI ARRAY.  TRE CONTOURS ARE FORMED BY SHADING THE 
AREA BbTWbfcN LHVFL 2l AND LEVEL 2l ♦ i«  THIS DISPLAY IS 
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SUKtKli-ipUieu UPON fclfHbH A G«IU WOWK OR A HORüI-R WITH TlcK-^AMHi, 
THc rONFGUH | EVELS HAY Bk SPECIFIED INDIVIDUALLY, OR BY THF 
INURPMhNl dfcTWpEN LEVELS^  |N ADUlflON. PROVISION HAS BEP^ MAbf- 
TO At L^ ^E ÜPIENTAHUN Qh THE ARHAY TO BE ALTERED 8Y BITHb" 
EXvhAN>,.lNli THE ROWS ANU COLUMN^ UR REVEHSINB EITHER TRP POWS OR 
THfc CULIJMNb, 

4. COLLATb MfcHlibS tPICbNlb^ LISTS 

FnRfRArtM  THIS PRUUHAM iAKbÜ TWO BINARY TAPbS OR A ^ACKl-D 
BINARY TAPt AND PPICENlER CARUS AND SEARCHES FOR EVENTS WHlüH 
ARt «EPURItO ÜN ROTH.  MATUHINU IS DETERMINED BY COMPA^I^ON WITH 
(l> A PREJbTFRMlMEU ORIGIN TIMb DIFFERENCE WHICH INCl.ttDE^ A 
DE^TH-TlMt CÖRPErTION ANU <2> A PREDETERMINED DISTANCE DU'lt-nENCE 
WHICH INCL^UPS A LAT1TUUb-LONQITUQE CORRECTION,  LATITODP. 
LUUGIfODE» ÜPPTH, MAüNlTUDb, ANj ORIGIN T|ME DlFFERfiNcFS 
<HbSluUALi)» ÄrtP CÜMPUlbÜ ONL^ h OH MATCHING PARTS OF EVf-MTS AND 
ARb AVAILAbLP AS OUTPUI . 

5. DE^THMAU RbTMlbVAL AND COUNT OF EPICENTERS SUMMAKIFED 
BY UEHTH ANU MAGNITUDE 

FORIRAM. THIS PRUG«AM HAS THE ABILITY TO RETRIEVF DATA KPOM 
AN< nNc Q*   FOUR nUFbRbNlL* FOWMATTED TAPES» THE AHIUTY TP SAVE 
ALL CARD i'lAGES PfcTRlE^bü, ABILITY TO SPECIFY RETRIEVAL rRlTERU 
RELATIVE fU. A.  HECÜRUlNQ STATIONS 

8.  DATA SOURCE CUDES 
C, DISlANJb AND AZIMUTH 
D. OTHbR RbLATfcD MISCELLANEOUS FFATUWES 

6. DETHNü HbMUVAL OF MEAN ANQ/UR LINEAR TREND 

FDRfRA^t THIS SUHRUUT|NE REMOVES THE MEAN ONLY OP HCTH THE 
MEAN AiviD LlNFAR TREND UF A SERIES OF N POINTS, AND RF-Tt'R'S THE 
DEIRFNDED SERlrS. 

7. RPLIST EMUENTbR   LISTlNü 

FORTRAN.  LIST THb INhOMMATlON CONTAINED IN MRfP'lNrHEO 
USüGS bPlUbNTE« PA^OS KOH EARTHQUAKES SAT|SFY|Mü 
PRtDFTbRMl.iEn WAI.UbS FUR ANY DESIRED COMBINATION OF THI- 

FOuLnwiNG VARIABLES- LATITUDE, LONGITUDE, DFPTM. «ARNITMOE» 

AilhUTH, AKfl UlSTAlMCE, 

B.  ME^GSEIS MbRUlNQ  OF 2   SEISMOGRAMS UMDFR OMg LABEL 

FORTRAN.  TwlS PRUGHAM «ILL TAKE ANY TWO SEISMOüRAMS FROM ONE 
TAPE AND IbRRE THEM TOGETHER U^üER A NEW LABFL WITH SQ CHANNEL 
lOeNTlMt^S. 

9.  NORMAL NORMALIZE SUBROUTINE 

FnRTRA^.  COMPUTES ANU RETUHNS A NORMALIZED SPRlES FROM A 
OIV^M SERlbS OF N TERMS. 
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lüt      «AJGF MAXIMUM   KNU   MINIMUM   VALU6   SUbPOUTlNE 

HORIrtM'V.      FINPS   AND   HbTURNS   THfc   MAXIMUM   AND   MINIMUM   VALUES   OF 
A   ÜEPlfcS   'J»-    N   TERMS, 

11. SUOASH SUAU1NQ ROUTINE 

FORTRAN«  FTNriS ANü HfcTURNS THb MAXIMUM AND MINIMUM VAI UfcS OF 
A SERIfcS J»- W TERMS ANU THfeN SCALES THb SBWIES WITH A GIVgM 
MAXIMUM AöbOLUTE VALUE. 

12. TA^EACI EPlCENTbR DATA STANDARDIZATION 

hoHTHAni. VARIOUS EPICENTER CARDS FHUM SEVERAL SOURCES ARE 

WRlTTfeN O^lO TAPF IN A SIA^DARU FORMAT IN BCD OR PACKED BINARY 
MUUb.  Sfcl!» ANn GEÜ HEUIUN NUMUbRS MAY ÖE AUDEP INTO THE FORMAT, 
BINARY OR den TAPES MAY Bg LISTED AT END OF AN UPDATE RUM OR 
MA* flE CONVgRTpD «ACK fU SUNÜARÜ FORTRAN BCD, 

13. TAHMFRÜi» TAPb ME^QE 

FORfRAN«  ToKEHQb IWO MAGNbTlC TAPES» MADE Up OF EPICENTER 
CA-tD IMAtfei» ON MAGNETIC TAPE»  THE RESULTING MERGED TAPE IS IN 
CHHOMOLUbitAL ^EOUbNCE AND IN ÜCU MODE WIJH END'OF-FILES BETWEEN 
MüinHS ANU A DnURLE-tNU-OF-FlLE AT THE END OF THE YEAR, 

14. TMAVeiJ CUMPUfEH   P-ARRIVAL   TIMES 

FORlHAN.     CflMPUlbS   iHb   P-ARRIVAL   TIMES  FROM   SFläMlC   EVENTS, 
RgPORTblj   Oii   PUP   CAHuS   UF   THE   U.S.   COAST   AND   GEODETIC   SURVEY,   TO 
SPbCIFlEU   STATIONS   AND   LISTS   THfiM   TOGETHER   WITH   ALI.   THE 

I^FOKMATIOix   COMTAINEU   UN   THE   PUE   CARDS, 

E« INTERPOLAIIO* AND APPROXIMAIIONS 

i. A^IODEU        CONIRULLCD SOLUTION OF ORDINARY DIFFERENTIAL 
EUUAI10NS 

FOHiHA^.  To PROVJDb A CONVENIENT MEANS OF SOLVING A SET OF 
N SlMULTANtOUS FIRST OHUfcR DIFKERENTJAL EQUATIONS,  THE BASIC 
INTEGHATUH IS A SELF STARTING VARIANT OF THE APA^S METHOn 

INCOBPUFAUNG AUTOMATIC STbP SUb CONTROL,  USFh PROVIDED 
STATFMtNTi ARE EXECUTED AT SPECIFIED VALUES OF EITHER THF 
INuEPEMDt^l VARIABLE OH ANY CONTINUOUS FUNCTION OF THE DFPFNDENT 
VAHIABLES.  AUTOMATIC UONTROL UF THUNCATION OR DISCONTINUITY 
ERHÖH IS HHOVlnED.  THb UEPENDITNT VARIABLES AR^ INTERNALLY 
CA^RJEU IN PARTIAL DüUbLb PRECISIU.M TO CONTHOL ROUND OFF E^ROR, 

2.  BEä dtSÖfiL FUNCTION 

KORfRAiM.  THIS ROUTlNb bVALUATbS FOR A GIVEN X AND N, EITHER 
j('0 OR UN) WHERE X IS A NORMALI^D FLOATING POINT MUM6FR AND 

N IS A FIXbo PnlNT iNTbGtR, 
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3. HF>G^ SHhtHiCAL   'it-SbfcL   FUNCTION 

K\n\*A>i*      THIS   rtOUHNfc   (JALCULATfcS   THE   SPHFHICAL  86SSEL 
FU.MU11UN   W    THr   Fl«ST   ^IND   ANu   OF    THE   SECOND   KIND   TOGETHFR   WITH 
THe   FI*ST   AND   eErOND   IJtHIVATUfcS   FUH   A   GIVEN   APGUMENT, 

4. CbHES ELEMENTARV FUNCTIONS 

FOKTHA^ TH)5S SUbHUUlIi«L- -MS WRITTEN TO PROVIDE THE SINE« 
CÜblME. AKU PXPONENTIAL FUNCTIONS PHEClSEL^ ACCURATE TO H 
SIGNIFICA^1 DErlHAL H'JUHES FÜH ARGUMENTS NO «PEATER THAN RO^GHL^ 
4<(5.i4*, 

5. C1-*BMU ElGtNVALObS ANü bIGENVEC TOR? 

FORIHA^. GIVEN A CUMHUX SUUAPE MATHIX» NOT NECESSARILY 
HE^MITIAN» TO FIND ALL EIGENVALUES AND ONE EIGENVECTOR FOR EACH 

nlüTlNCT tlQFNVALOt,  I HE «OUflNE USES THE LA PUDDE METHOD WITH 
DEFEPMlNA^I EVAL'IATIUN ANü THE MUfeLLER METHOD. 

6. CMPTPWH POLYNOMIALS» bVALUATION ÜF 4 SPECIAL FUNCTION 

FORlRAKU  TMIS IS A KUNCIIUN SUBROUTINE WHICH EVALUATPS »HE 
EXPHFSSION FOR THE POWfcH *! A GIVEN FREQUENCY FOP A BAND PASS 
FILTER, 

7. EXTREM MULU-DHENSIUNAL E*TREMUM SEEKER 

FORTRAN.  COMPUTES IHb MAXIMA, MINIMA, OH SADDLE POINTS FOR A 
SINGLE FUNUTIOM OF UP 10 2U PARAMETERS. 

8. QLUUAD GAUSSIAN LtOENUHt OUADRATORF 

FORTRAN.  THIS HOUTiNt IS DESIGNED TU OFFER A SUBSTANTIAL 
IMPRoVtMENi nVpR THE USUAL USE OF SIMPSON S RUl. E TO APPRnXIMATp 
DEFINITE INTEGPALS.  THE CiAUSSUN LEGE^üHE METHOD HA« THP HIGHEST 
ALGEbRAlC PRECISION ►OK A UIVEN NUMdER# N, ÜF EVALUATIONS OF THE 
INIEGRAND. 

9. GRÜCH VfcC'OK   OrtTHONORMALWATlON 

F0R1HAN.  TuIS SUbRUUlliME OKTHO^ORMALIZEb THE INPUT SpT OF 
VECTORS yl   MEA^S OF THb GRAM-SCHMljT ORTHOGONAlIZA^ION PPOCEDURE. 
WHILF UOING THIS, IT CHECKS EACH NEW VECTOR COMPUTED TO SpF IF 
ITS MORN IS LE^S THAN A SEPCIFIEU OJANTITV.  IF IT FINDS A NULL 
VECTOR, A ;u HEMCF A LINEAPLY üEPfcNÜtNT INPUT SFT, IT RETURNS AN 
ERHOP FLAG AND TERMINAIES IHE CALCULATION, 

10.  IUFUN INTfcHKOLATEU FUNCTION AND ITS DERIVATIVE AND 
INTEGRAL 

FORTRAN  GlVFN ANY StT OF AHCISSAS IN MONOTOMCAI LY 
INCRPASING OPDcR WITH COHRfcSPONülNQ ORDINAIES- THE INTERPOLATED 
FU^CTIÜNS AHE nBTAlNfcÜ Al IHE UESWED ABCISSAS- OR THE 
INlEi->UL/MbD DFRlVAllVtS OF THt FUNCTION- OR THE INTEGRALS OF THE 
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FÜWCTI'iUb-   0«   THF   SUM   U|i    TMt.    l^rtG'UL.      Tut    INTEGHALS   Of   THfc 
FUJCTIüNS   ANH   THF   SUM   UF    TMESe   INTcÜHAl.S   AH'-   AIWAYS   COMPiiT(-b. 
THt rUKvh is PARABOLIC HtTwfekig AUJACENT PAIRS OF POINTS AND IM 
l3E'<n'AMVh ANÜ FI'NüTlUN IS MAlUHbü UN BOTH SIDES OF EACH POINT, 

11«  UPiNV A SUBHOUTlJb FO^ FINDING THF LAPLACE IMVfcPSh 
Of A COMPLEX FUMCTION 

FORlHA^'  GIVEN A F^NuTlÜN Uf   THfc COMPLEX VARIAHLF S, ANü A^ 
AHKAY OF IME IMDPPENOEWT VARlAHLfc TIME* TO GPNERATE THE TIME 
FUNCTION FOR E/yCH OF THE TIME VALUES IMDICATED. 

12. LStJPOL LbAST SUUARfcS KULYNOMIAL FITTING SURROUTINE 

FOHIRAN.  GIVEN X(P»Xd)»X(2>»...#X(M) AND MI ) #F(2>» ...» 
F(H), WHERE F(|) IS THb üßSERVhD DEPENDENT VARIABLE AND VM) IS 
THE OBShKVfcu L'CPFNDENT VARUtLE ANU X(I> IS THF OBSERVED 
INJEPENDENl VAPIABLE* THE POLYNOMIAL Y » 8(i) * B(2) *X ♦ t.. 
♦ BU1)*X*»^ IF FITTED H OR ALL DEGREES OF K» FROM K«! TO K « 
K(MAX) WllH CFRTAIN OHIIONSi 

13. RFH PKOüRAMMED ARITHMETIC» REAL 

FORTRAN.  TPIS SUBRUUilNE EMPLOYS THE REGULA FALSI METHOU 10 
FI-JD THE VALUE OF THE iNUgPfMDENl VARIABLE KOR A PARTlCULAf VAl Uf 
OF THE DEPtNDEMT VAHlAOLt (OR FUNCTION). 

14. RKAM NUMcHICAL SOLUTION OF ORDINARY D IFFt-RFNTI AL 
EQllAriONS 

FORTRAN.  Tn COMPUTE iHfc ^UMER1CAL SOLUTIONS OF A SYSTpM OF 
N» (M,l-E.luo>» SIMULUNEUUS FIRST -ORpER ORDINARY OlFFFRFfjT I A| 
EUUATIONS WITH GIVEN IWIHAL CONDITIONS OVER A GIVEN INTFRVAI 
USINR PAHHAL pOUBLE-PRECIblON ARITHMETIC,  THF METHOD OF 
SCLUTIUW MAY 8P EITHER» 4) RUNGE-KUTTA» <2» ADAMS-MOULTOM, 
WllHOUl fcrtKOP CHECKING. OR (3) AUAMS-MOULTON WITH ERROR rMFCKfMü. 
THE LAfTEH TWO USE RUNUE-KUTTA STARTERS. 

15. RKAMSUB NUMERICAL SOLUTION OF ORDINARY DIFFF-RFNTI Al. 
EOUATIONS 

FORTRAN.  In cOMPUTfc IHE NUMERICAL SOLUTION OF A SYSTEM OF N, 
«N .LE.10U'» SlMULTANEUUS FIRST-ORDER ORDINARY DIFFERfNTTAlS w|T« 
GlVgM INITIAL OOMDITIONS» USING PARTIAL DOUBlE-PRECISiON 
ARITHMETIC. 

I6v  SPbEnUH VfeClOKS ANL SIMULTANEOUS LKaiAR E«UATTOMS 

F0RIRA1.  TO DETERMINE AN N X i «EcTUR X WHICH l4{NlHp|S THF 
MAXIMUM Adi>0|.UTE VALUE Ut ALL ^HE CUMPONFNTS I', THE VprTnp 
P - AX.  MERE R TS AN il X i VECTOR AND A IS AN H X N MATPTX OF 
RA'^H N WHt«E M.LF.iM ♦ 1, AN X WHICH D^tS THIS IS CALLED A MIN« 
MA^ OR C^bdYSHcV SOLUTION 10 THE OVER-DETfcRMINpD SYSTpM AX ■ «. 
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18. 

THAP7 fKAHL/OlDAl.   H'iLt    IMfcGHAllüM 

FOKlKf^.     Ev/ALUATbS   IHt   IHlbBHAL   fH   KX)üX  FOH   A   SUCCF-SSION 
OF   KX)S   öY   THC   THAPEZÜlbAl.   UlLt. 

70fcFpRlT ZUfePHHI IZ b fctUMr lONb 

FONIR#Nt  TO CALCULAlk üOfcFPIClfiNTS UF RfcFLFCTION AMD 
«FFHACUUM FOP GlVgN bOUNDAHY CONDITIONS L'SlNR ZOFP^HlT/ S 

EQOATIUfiSt 

Ft  GkNER^L ShlSHJC PPOGHAMS 

1.  ARfcSPONS OFF-btA^feU AHHAY RESPONbb PHOHHAM 

FnHTW/.N.  THIS PHUBHAM UQMpUrfcS AND PLOTS TKE OB LO^S FI»H 

SIüNALS COMING IM FROM «NGl-b!5 üIFFEHEMT FRO« Tng «PAMSTH t/ 
AZIMUTM,  tLABORATt PRINTOUTS ANU PLOTS ARfc flfiMgWATED IN OPliP« 
TO MAKh TMfe OUTPUT SbL»1-bXHLANA TOR r . 

2t     CAL1R MAG^IF ILAflUN   CALCULATION   USING   DlBMl?PÜ 
SINfc   WAVE   CALIBRATIONS 

FPRIRAN.      COhPUlfcS   Ihb   AVtHAGb   PfcAK-TO-PfcAK   AHPLI TlJDP,    THF 
MA'iMFlCAl »ON»   AMU   NORMAL UI fiii   FACTORS   OF   A   RIRlTUgO   S'»If   W* vp 
CALIWRAFIÜN,      THF   V  FACTURb   FOH   bAUH   TRACE   MA>   tir   INPUT   np   TMtfV 
MAY   BE   CALUULATED»   GIVtN   SPECIF Ibl)    INPUI   PA«AM>-TcHS. 

3,     CON^A CONVOLUl10^ 

FORIRAN. Tn A1)U INU bpiMf bfelSMOGRAMS IUI.FTHFR. CONVOLVE 
THfcM WITH A THIRD SElSflOGRAM AND C^NVOLVt- IMF f-ESULTS WJTM A 
WAVEtEI    10   PRODUCE   M   SiMULATbU   StlSMOQRAM. 

4.  DEGOSTb GHOST RbFLECTlONS 

FORTRAN.  To REMOVE GHOST RbFLECTlONb WHEN A 3UWFACt »ND DPFP 
WELL TPACfc AT THF SAME GAIN IS AVAILABLE. 

DE'.SFIS VtR'lCAl- ARRAY PROfjbSSOH PATKAGF II 

FORIRAN.  TO OEGHUSI VgHTICAL ARRaY 'iPlSMOGRA^S lilVFN AN 
ECHO-TIME AND PEFLECTIUN COEFFICIENT FUR EACH SEIS^O^PAM,  IM 
AüuITIONt A RUM TRACE UF THE ObEPWfeLL THAC^'J. AND A SUM TRACC Of 
THE ALlGNEU-DERHOSfEU-LiEtP-WELL ThACES AWb COMPUTED,  AL^n THF 
COMPoNtNT WHICH IS JOINTLY CÜRRELAIED ON ALL Al IGNEO'DFG"^STFD- 
DEbP-WbLL IRACFS IS COMPUTED«  FURTHERMURE THIS PROGRAM PLOTS ALL 
DEfcPWELL A'lD DFGHOSTEU JbEPwELL TKACFS, THE PAIR OF SlJM TRACFS, 
ANU THt CUKRELATION FRACfc, 

D1SCREIE EVALUATION UF r^UTE EXPANSION COgFF 11." I FNTS 

FORIRAN»  EXPANOS EiTHEW A SEISMIC SIGNAL OR A SPFClFIFD 
FUMICTIUN JW TE«MS JF A SET OF ÜRTHONORMALI ZED FHPONRNTlAI. 
F'U^CTIUNS.  FAF-AMETEHS GIVE«! BY THE USER DEFINE THb ORTHnMORMAL 
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KUnUTl'JN*»  THp: RPtCIRUM 0^ THt bXPANSIUN IS AVAILABLE A9 AN 
OH I ION« 

7.  DUPlA» Ü1SHLAY AM) ANALYSIS OF AVOMALIES 

P0«IKAN.  To TAKE THt OUfPUl f>K(JM iHt ANOMALY PHQGRAM ANÜ 
COIPMTF fHt AVERAGE» SlANDAF,[j DEVIATION» AND NOhBER OF 
OCOtJPHbNCfca OF A StLfcC'fcU AN'OMAL^ FUR StLECTpD SUBARRA^S OP 
SbiSDRS, ulSTAMCPS. ANU AZlhUlHS* 

t»,  orJTA UISUNCt» A/1MLTH, AND TRAVFL TIME 

FORTKANi  COMPUfES IHt DlSIANCb IN UEGREtS AND KlLOMETpRS, 
THb A^lCUIH, BACK AZIMUTH, IMH TPAVbL TIME UR ARRIVAL TIMF» AND 
THc HOUTIUNS PAPAMErEMS FKfM A SHbClFIbD SEISMIC EVENT TO A 
tilVEM STAIION. 

9.  DSiT OUMriT SftlShUSHAM SUHSET lAPt 

FORIRAN.  C»BAVES A DUMMY SUaSfcT TAPE. REMOVES MEAN OF FARM 
CHANNEL ANU NOwM/.LIZbS ENE^IJV, IHfc'M SMOOTHS EACH WITH A FILfpR. 

10. DESPIKt. ÜbSHJKE SEIbMObHAMS 

FORlHAN.      Tn   REMOVE   SHlKiS   FROM   bElSMOGHAMS   DY   SIMPLY 
INSgRflflfi   A   CÜ9IME   FUNCTION   IN   A   SHEflHED   INTFRVALJ 

11. EL1PT iLLlPUtJTY 

FORIPAN.      To   rUHPUTfc    iHb   H.^IU   Of    THb   RADIAL   AND   VEMTICAI 
CO-IPONbNTS   OF   »AYLbltiH   MUTiilN   AS   A   FDNLTION   OF   HERIOD. 

12. GRuVpL SHUUP   VfcLUtlTY   fHÜM   PHASfc   VpLOClTY   Dl^PfRSlON 

FORIRAN.      TwlS   PHObHAfi   TAKbb   THb   PHASE   VELOCITY   VERSIJR   PERIOD 
0«   FPE'JUENUY   POINTS   ANU   (-'Sfc^   THE   P'UYNÜMIAL   AND   ITS   OERP'ATIVFS 

TO   OPTAIN   tHE   RROÜP   VELUClTf   AS   A   FUNCTION   OF   PERIOD   0« 
FREQUENCY. 

13. HAHKPIUR HAYLtlQH WAVE UlbPERSION 

FORIHAiv.  Tn rüMPUTh HAT|.EIGH WAVE GROUP VELOCITY, PHASE 
VELOCITY, ANn INVERSION COEFFICIENTS AS A FUNCTION OF FRpOUENCY. 

14. HEFAlUhP MbAaUHEU NUlSb ISOTRUPIC PROCESSOR 

FORIRAN.  TMIS PHUuHMM COMPUTbS AND/UR APPLIES A MUL7ICHANNFL 
ISUIPOPIC RROCrSSOR Tu SblSlIu ARRAY DATA.  AN ACTllAl NOISF MODEL 
IS UREL» cü''PUTrü FROM I Hb SPECTRA OF A SPEClFlFD DATA ^AHPLE. 
El'HER A PUIMf OR A U1SC SiRNAL «OUiL CAN BE COMPUTbü.  THE 
PRUGPA'I ThtN SnLVbS TRc MULTICHANNfcL WIENER-MOPF EQUATION IN THE 
FRfcUUEMcY UOMAIN TO UEI TRb OPTIMUM FILTgR WHICH RtJHnTS THE 
NOISF AND HA«5SPS fHfc SIGNAL,  THE FILTEH IS WRITTEN ON A SAVp 
TA^E FUR FUTIJRp USE.  AN OPTION bMSTS TO FlLTpR A GIVFN PIECE 
OF DATA AMU PLoT THE FILTERED iRACt AND THE DIRECT SUM.  PERSON 
PLUTS AKb ALSO GENbRATfcU AND PLOTTED WHICH, IN CONJECTlON WITH 
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THt nufHÜl PLÜTS# ALLUi IHt USfcH TU CALCULAIF SIGNAL TO MOISF 
RAIIns. 

Ib.  1SUFIL THEUHfcTiCAL ISOTKOPIC PHUCeSSOR 

FORrrVA'^  TMIS PHUG^A" COMPUTfcS ANQ/OR APPLIES A MULTICHANNEL 
IS'JlHOPlC PROCFSROH TU SblSMlC ARRAY DATA,  AN ANNULAR RING NOISE 
MÜJEl. AMt) elTH^R A PUliMT 0« A UISC SIGNAL MODEI CAN BE SPECIFIED. 

TAHt FOR   ►"TURF USE.  A(M OPTION t^lSTS To FILTpR A GIVEN PIECE I 
DAiA A^O PLOT THF FILTfchbD TRACE ANU THE DIRECT SUM,  PgRSON 
PLKT«; Mi^b ALSO GFNfcHATfcü AN0 PLüTTfcü WHICH. IN CONJUNCTION WITH 
THI: nUfPUl PLOTS, ALLO*< Tnt USER TO CALCULATF SIGNAL TO NOlSp 
RAr ins. 

16, LAüTlHb S1UNAL ANÜ NOISE ADDITION 

►PHIRAN.  TMIS PRUtHAM COMfcilNbS A SIGNAL AND A NOISE ONTO THE 
SA'iE ÜAfA oHftNMEl AT VARV|IV!Q SI QNAL-TO-NOI SE R/.TIÜS,  A TAPE nF 
THb ME'' COMBINATION ÜF DATA IS WRITTEN AND A PI 0T TAPE IS 
FÜrtMFU. 

17. LOCATE ÜbTtRMINATlUN OF LATITUDE, LONGITUDE, DFPTH, 
AND ORIGIN MME OF A SEISMIC SOURCE 

FflRrHA*.  CALCULAfES»» BY AN INlERACTIVg LEAST-SQUARES 
PHUCFSS, Itig LiffTUOL., LONOITUDE, UbPTH, AND ORIGIN TIME OF A 
SEISMK SüURCE, AND DEiEHMlNIEb THE CONFIDENCE iNTfPVALS AND 
JOINT OONHDENrE REGION Foh THE SOURCE COORÜ IN/.TFS,  COMPRFSS- 
IOMAI t«AVb ARRIVAL llMbS F^OM FIVE OR MOPE STATIONS ARE HSFIl. 

IB,  HArtAPAY ARRAY SIMULATION 

FOR I RAN.  PPODUCbS A Sgl OF OUTPUT TRACES CORRESPONDING To 
A«^ SEl OF ELEMENT POSITIONS UbSIRED.  A NOISE BACKGROUNn IS 
Sl^Ul*l60 dY SPLFCTING TbN TRACES FROM A SET OF TWENTY SAMPLE 
THACF-S. ANU ASSIRNINH 10 EACH TRACE AN ARBITRARY VELOCITY, 
AZIMDIH ANU PElATI^t AMPLITUDE.  A SIGNAL IS SELECTED FROM A 

SEI# US VtLOClTY AND AZIMUTH ARE CHOSEN AND A SIGNAL-TO-NOISE 
RAI lo IS AbSIGK'EP, 

IV.  MAaVOSb MbAN MN*' SAMPLE VARIANCE OF SPECTRAL FSTIMATES 

FOHlHA«i  Tn cOMPUTb iHh MEAN A^D SAMPLE VARIANCE OF SPFCTRAL 
ESIIMAES, 

i-U.  MOU PV-7 SURFACE WAVt: DISPERSION AND AMPLITUDE 

FPRIRAN.  TuIS PHUUHAM LOMPUTfcb FOR ALL MODPS OF I OVfc AND 
RAYLKK-H WAVES OM AN ELASTIC HALF SPACE OF PLANPrPARAL LtL, 
HOiiOREf'EUU!», ifQTROPlc LAYFRS, THE FOLLOWING-  PHASE VFLOCITY, 
GRUUP VfcLüüITY, ANU SUKFACt ORBIT AS FUNCTIONS OF PERIOD OR 
FRbÜUEi;CY-  AMPLlTUDb, THE PRODUCT OF VERTICAL WAVE NUMRFP TlMFS 
LA^ER IH1C^NFSS, ANU RUTbMflALS AS FUNCTIONS Or DEPTH-  AVERARE 
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KI'ihTM.   HüTlsWTUL«   AUU    lOUl.   hUfcKiiY   ULi^SlTlhS,   ANU   AVERAGE 
HU<<l?m1/a.   EMEPUV   ►LUX.   OO'^kbHiJlJUl^U   TU   EACH   LAVE«-     AND   A 
SU'^hAliO^   UF   THE   fc^bHü^   UUAiMTirifcb   hROM   THE   F HUE   SURFACE. 
PKOVlSlON   iS   MftDr-   FÜH   HhlNltH   HLOT«   OF   PHASE   A'vlU  GROUp   VELOCITY. 
PHovIbluN   iS   Al SO   MAOE   KUH   PAHIIAL   UEC^UPLING    JHERE   AMPLITUDE   IS 
1 AHiir-   IW   OcRTAtN   CHANNtLb   AT   UkPTH.   RELATIVE   TO   THE   SURFACE 

AHHLlT'Lifc. 

j,j.      NElWfiH^ EVENT   pKOCbbSÜR 

FfiRlRAN.     G.VEN   SfcTS  Uf   SEISMIC   STATiONb   ANÜ   EVENTSf   THIS 
PRüßnA"   PWUcgSig«   INKiHMATlON,   RELATIVE   TO   VARIOUS   SPeCIFIEÜ 
FVtNT   IAG'^TMDFS   ANÜ   A   IHRtSHOLU   PROBABILITY,     THIS   PROGRAM 
rÜilPDUS   iMfi   NFTWURK   PHUbAUlLlTY   ANü   STATION   CAPABILITY   OF 
nElErTlOK   UR   InENTIFICATlON  OF   SEISMIC   EVENTS.      IT   ALSO  COMPUTES 
THb   THffcbHULn   MAGNlTUUfc   FO*   ALL   STATIONS   AND   UP   TO   !?   FVpNTS   AND 
SUBSFTb  01-   FV6NT8.      IN   AUDlTIOlM.    IT   COMPUTES   THE   NUMBE»  OF   EVENTS 
OCUüSHINÖ   MBOVp   A   GIVEN   MAi.MlTUuE   AND   HOW   MANY   OF   THOSF   pVpNTS 
WILL   tii    lUtNTlFlEÜ   OH   \iü  UWDbTfccTEU   FOR   SPECIFIED   SUBSETS   OF 
EVENTS   ANU   STATIONS. 

22 NObPIKt. SHl-^E RI:MOVtR 

FnklHAN.  Tn REMOVE SPIKES ANU CLIPS FROM SHISMOGRAMS, 

23. PSUAl fH PSEUUU DEPTH, ALPHAf AND Rfc TA 

FOHIHAN*  Tn r'OMPUTb Tnfc PbEUuO-LAYER THICKNESSES, PSpUDO- 
COrtpHEbSlUNAI AND -SHEAR VfcLÜClTlES FOR A GlVfeM EARTH STRUCTURE. 
ANY |A>EK WITHIN THE SlRUclUHE MAY BE DIVIDED INTO N SUB-LAYERS. 
THb rüHHbbHONUlNR ALPHAS, HETAS, THICKNESSES, DEPTHS, AND 
DE'iSlTJES ARE nEFlNEU »• OR EACH SUB-LAYE« USING A LINEA» GRADIENT 

ACROSS THt ORIRINIAL LAYER. 

24, REoPnwU ARRAY AZIMUTH RESPONSE 

FORTRAN.  Tn COMPUTE »HE RESPONSE OF AN ARRAY TO «AVE NUMBERS 

ALUNG ONE «ZIMiiTH. 

2&.  REbPnNHE ARRAY RbSPONSE 

FnRfRAN.  Tn cALCULATb AND PLOT IN K-SPACE THE RESPONSE OF AN 
ARrtAY UF   SblSMnMETERS *<ITH RESPECT TO THE RESPONSE OF THF SAME 
ARWAY TO KAVFS WITH INHNPE PHASE VELOCITY (EX. NUMBER OF DB 
DOWN FROM /lERO), 

26. RMaüML' CÜMPUlAriON OF RMS 

FORTRAN. Tn READ UP ro 9 SEISMOGRAMS FROM A MAGNETIC TAPE. 
IN SUBbtT UPE FORMAT, UETKEND» FILTER (OPTIONAL). COMPUtp RHS 
ON A P^RTIijULA» PESIREU REGION, AND THE MEAN OF THE RMS. 

27. ROUTE SE1&MUGHAM ROTATION PROGRAM 

FORTRAN.  THIS PHUGHAM UKES A SUBSET OF SEISMOGRAMS WITH THE 
Z» R, I, AND PnSRIBLY UMR CHANNELS AND MAKES ONE UF THRFE 
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PUdblMLt    <UTAhOf'S   UN    iHfc   HHbUfcTtHMINEÜ   StlSMOGRAMS   ON   TME   SUBSfcT 
TAH&,       THk   TMHrF   HüSSIÖLh   HUrAlIONS   ARE- 

1.      U»   AX1«;   POUIIUN   ülVlNü   AN   OUTPUT   Z,   RZ#   AND   ITZ 
i,      1/-I   PHlMf:)   AXia   HoUHON   filVlNG   AS   OUTPUT   ZT.   PZT,   AND   TZ 

.j,      1/-H   PPIME)   AXIS   KUTMTIU'«   ÜlVlNü   AS   OUTPUT   ZH»   RZ#   AMÜ   TZR 
Ol'T»'UT   KILL   IhCLUUt   A   Ni:W   SUHSfcT   TAPE   WITH   THF   I,   R.    AND   T 

CHAI^'LLS   «"K   KOUP»    !►    IHC    flMt   CHANNEL   IS   fiiVEM)«   AMD   A   PRINTOUT 
OK   lltftUfT   INPOON/7IOM   ANIJ   t'LOl   SCALE   FACTORS. 

26.      SUeG^ti VtKliCAL   AHHA*   PHOCt SSfJh   PACKAGE   I I.   AD I^STPü 

KiHlHAi*.      Tn   PEMUVt   UHQ^T   KbFLfeCTlüN   ON   VERMCAL   ARRAY 
SftlS^Ot.HAt»   ALffitlED   FO«   Kl'<Sl   P-«ÜfION   UIVPN   ONLY   THE   FC^n-TlHES 
A*iU   PEILEC'inN   c^fcff iLlt'^TlJ.      IN   AUUITIUN   SUM   rUACES   OF   flOTH   THE 
AUGMf-U   ül-tPk'El L   AND   AUuNhU-LlHfiHU^IfcD-UEE^FLi    THAC>-S   A^F 
CU,tPilTf-u.      MLSH   THE   CÜ'lPUNtNf   WHiLiH   IS   JOlNlLY   CORRELATED   ON   ALL 
Dfc^HPS'ED   l>ElSMOf,«AMS   iS   C'^PUTtLI.      FURTHEPMOMf:   PLOTS   ARp 
OtflAll^D   U^    All    nEeP^Ei-L   Ani)   HbflMUiffcO   UEEP^FLl.   TRACES»   TMF 
Sii.i^cl    THMUF,   TKfe   TWO   AHO^H   SUM   THACES.   AND   THE   CORRELATION 
THHUF. 

2V.      Sfct SHHUlhIL    UHIVlixü   PRUüRAM   PO»   FRAMIS 

frn»'"KA^' TMI? PHucwMr: > A« WRIUEN FOR THE SPECIFIC PURPOSE 
UK   DPIVIM»   FRAMIS.      FHAMIS   EVALUAftt»   THE   AMPLITUDE   AND   PHASE   OF   A 
TKMN^MK   FU|^rTtO^    GIVEN   IH»:   PAHAMF-FERS   OF   THAT   FUNCTION.      THF 
INPUT    Kj   istfc   Atvb   (HE   OPEHA'lNCi   PAMAMETEHS   FOR   FRAMIS   AND   THE 
PAHAt'FtE^S   HF   THS    LAPLACe    IMMUSFOHH.      THE   OUTPUT   OF   SEE   IS   A 
ll^l|M    UF   AHP| ITUDE   <t<A''   I'R   N(JHM/vLl7ED   TO   A   H»-OUESTFD   FOEOUE^CV) 
ANu   PH»Sl    MS   A   FINCTlUti   UF   fRfcUUFNCr.      CASES   MAY   BE   PATCHEP. 

3(,.      SEUHHMIH StGHbM   MULUPLbX   TWO 

FnpiHAN.      LfiNf-   SEISHOGRAMS   AHb   jHOKEN   UP   INTO   MULTIPLFKED 

SE'JM^^lS  I'F   DEMhEIJ  LF.UGlH. 

,51.      SI'iUr-E» VtRlILAl-   -VKRAY   SEISMOGRAM   SIMULATION 

FnklftAKi      Tn   SIi'.ULA'fc   T^fe   UtE^WbLL   TRACE   OR   TRACE«   FR^M 
NeASUHFHfe^lS   Or   *   SuHFMih   <'R   UEA^'SURFACE   SEISHORRAM,   GtVfM   THF 
ECHU-TJMFt)   EFlwEFN   THE   DcE^ WELL   AND   THE   SUWFACr-   AND   OIVEi    THF 
REFLt-CUUiM   COEFFR1ENT.      1 HE   b'lM   TRACE   OF   THE   DEEPWELl 
REiSfO^HAHb   AND   TKfc   t»UM   I RMCE   OF   THE   SIMULATED   DEEPWELL 
SfclSnuiRA'^   ARP   rUMPUTbl).      PLOTS   A^E  ORTAINED   ''F   iHg   rjEEouFLI 
SEiGK-o^RA«!»* SIMULATED LIEE^WELL SEISMOGHAMS,  TPE.SIIHFACE TRACF» 

ANU THt T»<0 AbOVE SUM IHAt>S. 

3?.  SI'iGfi SlHULATtp GHOST REFLECTION 

FORTKAM. Tr SIMULATE NORMAL DEEPWELL THAfEf'. 

33.  SMVAHM VfcRllCAl ARRAY blMULATlON 

FfiRlRA'M.  if» SlMULAlk At N LOMPUNENf VERTlC/L A^RAY ACCORDIN« 
TO THE FCLLQKIKG CRIIE'WIA- 

X»      SURFACE TPACE CUNTAM-S A SICNAL COMPUSETI OF A PSEtlOO 
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P-Hül St A*u WAUELfcT FOKMl-D Bt SURFACE HfcVE>-bEHAl IONS AT SOURCE. 

2. EACH ÜPbPWbLL IHACt HAb SAHfc SlbNAL AS SURFACE WITH THE 
AUuniUM Uh SOoFACb GMOäl AT IHE VERTICAL ARRAY. 

3, HAl-H DFEPWELL SIUNAL IS SHIHED bY THE DFSIRED TlMP DELAY 
IN UHDtH IU SIMULATE WhAl WQUlJ bb RECORDED IN NATURE, 

4, HO   OTHER PULSES ARE CONSIDERED. 
5. iJOIbg I«; 90 PER CENT COHERENT BETWEEN SUCCESSIVE A»RAY 

ELbMFNfS. 

34. SPfcCAVb SPEtTRAL MATRIX AVERAGINü PROGRAM 

fpRlRAN.  THIS PRüüKAM COMPUTES AND AVERARES SPECTRAL HATPIC68 
FÜ'< MULriUMA^NpL SEISMIC AHRAY DATA.  THE OUTPUT OF THIS PPORßAM 
is A TAPE JN TME SAMb FORMAT AS THE PROGRAM -HPFALUMP- SAVE TAPE. 
USING »HA« TAPF AS» lWüt   TU THE "HEFALUMP- PROGRAM ALLOWS THf 
UStfR TU CühpuTp MULTICHANNEL FILTERS rHOM AN EWSFMBLE OF NOISE 
SPbCTRM.  IHIS PPÜüRAM It) AL«U DESIGNED TO ADD TO OR UPDATE AN 
ENbEHBLt SPecTPAl MATRIX ON TAPE FROM A PREVIOUS RUNt 

35. SPfcCMAl IHEU^fcTiCAL PüWbR SPECTRAL DENSITY MATRIX 

FfiRlRAN.  Tn CUMPUTb  HE THbOHETlCAu POl-EP SPECTRAL DEN^IT^ 
MAIRIX FUH THE GAUSSIAN MAHKOV MObEL.  ALL SPECTRA ARE NORMALISED 
TO THE AfSULllTr MAXIMUM VALIIE UF THE SPECTRAL SET.  IN ADDITION 
EACH SPECTRAL COMPüNEN' P<HS#f» OF THE MATRIX IS SCALED PY THE 
FACTOR (LübF(i.*lKHS»M<i)*loü.>>^lP<R^»F)<l» SO THAT AT HIGHER 
FRbOHEf'ClEb THP SPECTRML VALUFS ARE ObSERV«BLE ON THE MATRIX 
PLUT.  THE PDWFR SPEüTHAL UK.NSITY MATRIX CONSISTS OF THE REAL 
PART BbLOW* AND THb AUIO'S^EClHA ALUNG )HE DIAGONAL. 

36. SPfcCMTRX THfcUHbTICAL POWER SPECTRAL DENSITY, COHERENCE 
AND PHASE MATRICES 

FDRtRAN.  Tn cUMPUIt THbrRETlHAL PO^ER SPECTRAL DENSITIES, 
CUHfcPtHClt>>, A^'U PHAbfcbi FOR THb GAUSSIAN MARKOV CHAIN,  TWO 
MAfRltcS ARE GtNFRATfcD» HAV^'U ALL POWER SPECTPA NORMALI7ED TO 
THb MAXIMUM WAIUF OF TKE SPFCTHAL SET, COHERFNpY TO A PLAUSIBLE 
VMLUF UF 1» ANn PHAStr 'U ^   APPROPRIATE VALUR OF PI.  IN ADDITION 
TMt POWER appcTRA P(MS'M lb SLALEU ACCORDING TO THE FACTOR 
«LOGF ll. ♦lP<PS,F)l*lüO«)/lPtRS»F)l> FOR OBSERVABILITY AT HIGHER 
FREQUENCIES, 

37. SPbCSUH2 FILIER AND SUbSET PROGRAM 

FORIRAN.  Tn rE^RbNl'» FUTbR (FUUR POLE BUTTERWORTH >, AND 
SL'HSFT DATA FROM blTHhH A LIBRARY OR SUBSET TAPE AMD PLOT THIS 
DAIA.  OPHONS APE INCLUUEÜ TU DEMAGN1FV THE DATA, GENERATE PLOTS 
OF THE «FSULTS, ANO KfiUCLSi MURE THAN ONE SEISMOGRAM. 

36.  VEHPROC VbRHCAL ARRAY PROCESSING 

FORTRAN.  Tn RROCbSS VERTICAL AHRAY DATA IN THE FOLLOWING 
MA'^NfR- 

1- DETHeNn» TAPbH, ANU UORHbCT FOR INSTRUMENT GAIN, 
2-CUMPUIE R^S Noisfc. SIGNAL PEAK TO PEAK EXCURSION, AND SIN 

RATIO FUH »»LL "A ELE«EN1S, 
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J- 1-üHM TH6 DEGHOSTiNÜ ÜRcHATÜH ii(Jf OF W FOB EACH VA TPACF 
UIIH/WITHUUT BRENNFR UblUHlNG. 

4- COHPUfg THF KÜÜRlfcK SfcHJbS 6«PANS10N ÜT<J> OF LAMHA OF EACH 
G(J) 0*   W« 

i- CONVOLVE QT(J) 0^ LAMDA WITH ITS CORHtSPONDINQ DFEPWFLI 
TRACF TU P*0DUCE A DfeGMüSTfcD CONVOLUTION RECORD« 

39, XH.^li SPECTHAL MATRIX fcSTIMATES 

FOHTRAN.  TMI«? IS A "»AC^AQE OF THRth FORTRAN 63 SUgROUTINpS 
FOR rüMPUriNQ AN ESTIMATE: OF   THE SPECTRAL MATRIX FOR N CHANNELS 
OF TAPfcü ÜATA.  THfc NAMES OF THE THREE ROUTINES IN THE PACKAGE 
AHfc-  XnNU» COOLFR» AND SMOOTH.  IN ADDITION TO THRSF» THRf-g MORE 
SUbHoUTlNb« ARP ASSUMEÜ TQ BE ON THi: SYSTfcM TAPE» THFY A^F- COOL» 
DISC63» ANU FR»SF. 

40. YFMCT Y FACTQW 

FnRTHAN.  TO COMPUTfc Y CALIBRATION FACTORS FBR DIGfTI7gD 
SElSMOlikAhb, 
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II.  Digitized Seismic Data 

The SDL library of digital data includes short and long period 

seismograms from over 100 U.S. nuclear explosions and 1000 earth- 

quakes recorded at various LRSM sites and the VELA observatories. 

A complete list of digitized data is available upon request, but 

users are encouraged to visit the SDL to ascertain that the data 

is applicable to their project. 

Digitized data can be punched on cards or written on tape in 

a 7 track IBM compatible format. 

III.  USC&GS Epicenters 

Information contained in the USC&GS PDE cards has been punched 

on cards and written on magnetic tape. A copy of the tape containing 

epicenter information from 1960 to date is available upon request. 

FORTRAN programs to retrieve data from the tapes include: 

DEPTHMAG - retrieves epicenter data which meet various 
criteria such as location, depths magnitude 
distance, azimuth, geographic region, and 
recording stations. 

ARRIVAL - arrival times of 23 seismic phases at any 
given station for any set of epicenters. 

TRAVEL T - computes arrival time, distance, and azimuth 
for a given station. 



IV.  earthquake Bulletin Data 

Earthquake bulletin data from the LRSM teams (February 1962 

to date) and the VELA observatories (February 1963 to date) has 

been stored on magnetic tape.  The data includes the PDE cards plus 

all phase information for those stations which recorded the earth- 

quake.  Recorded phase arrivals not associated with an epicenter 

are also on the tape. 

V.  Shot Report Data 

Shot report data from 82 U.S. nuclear explosions have been 

punched on cards.  These reports contain phase arrivals recorded at 

the LRSM stations and VELA observatories.  The information recorded 

includes: 

- Shot Name 

- Location 

- Magnitude 

- Origin Time 

- Recording Station 

- Phase 

- Arrival Time 

- Amplitude 

- Period 


